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Thalidomide

• 1957
• 10000	
  children	
  born	
  with	
  complications
• 50%	
  survived



Overview

• Genetic	
  engineering	
  
• Develop	
  organisms	
  with	
  useful	
  applications	
  
• Humanitarian	
  – Golden	
  Rice	
  
• Environmental	
  – Bt cotton	
  



Benefits

• Express	
  genes	
  of	
  interest
e.g.	
  biocatalysis

• Develop	
  organisms	
  with	
  desired	
  applications	
  
e.g.	
  draught-­‐resistant	
  crops	
  

• Replace	
  defective	
  genes
e.g.	
  gene	
  therapy,	
  Cystic	
  Fibrosis



iGEM – what	
  is	
  it?	
  

MIT,	
  Cambridge,	
  Massachusetts	
  
Research	
  &	
  modelling

TRANSPARENT	
  AND	
  OPEN	
  SCIENCE	
  



Dr Nicholas	
  Coleman

• Senior	
  Lecturer	
  
• School	
  of	
  Molecular	
  
Biosciences	
  

• 17	
  publications	
  2010-­‐14
• Role	
  of	
  microorganisms	
  
in	
  health	
  and	
  
environment	
  



iGEM Sydney	
  -­‐ 2013

• Biodegradation	
  of	
  
chloroethane

• Botany	
  Bay	
  pollution
• Degradation	
  observed
• Problems	
  with	
  gene	
  
design

• Low	
  activity	
  	
  



Modelling -­‐ 2013



MORE	
  THAN	
  SCIENCE	
  – wiki	
  



MORE	
  THAN	
  SCIENCE-­‐ Outreach



MORE	
  THAN	
  SCIENCE-­‐ Outreach



Outreach	
  -­‐ Competition



MycoMimic -­‐ Our	
  Project	
  

• Develop	
  Genetically	
  Modified	
  host	
  capable	
  of	
  
epoxide	
  synthesis	
  

Aims:
• High	
  enzyme	
  activity
• Fast	
  growing	
  host
• Easily	
  manipulated	
  host	
  



Applications	
  

• Ethane	
  oxide	
  important	
  raw	
  material	
  
e.g.	
  Pharmaceuticals,	
  textile,	
  polymers	
  

• Further	
  optimisation	
  à HIV	
  drug



Lets	
  get	
  into	
  the	
  SCIENCE!



How	
  do	
  genes	
  become	
  functional?

DNA RNA Protein



Ribosomes	
  – “Protein	
  Factory”

• Scan	
  ‘barcode’	
  à ‘price’	
  
• Scan	
  RNA	
  à protein



Bacteria	
  -­‐ E.coli

Chromosome Plasmids
Ribosomes



STEP	
  1:	
  CUT	
  DNA	
  AND	
  PLASMID	
  

DNA	
  (containing	
  gene	
  of	
  interest)
Plasmid



STEP	
  2:	
  INSERT	
  INTO	
  BACTERIAL	
  CELLS	
  
TO	
  GROW



Monooxygenase (MO)

• Inserted	
  gene	
  
• Enzyme	
  



Modelling

Information	
  ó quality	
  of	
  protein	
  

DNA	
  sequence	
  ó translation	
  rate	
  



Modelling	
  Example



Thalidomide

• So	
  what	
  happened	
  to	
  the	
  story?

Could	
  have	
  been	
  prevented	
  with	
  biocatalysis.	
  



Four	
  Way	
  Test

• Is	
  it	
  the	
  truth?
• Is	
  it	
  fair	
  to	
  all	
  concerned?
• Will	
  it	
  build	
  goodwill	
  and	
  better	
  friendships?	
  
• Will	
  it	
  be	
  beneficial	
  to	
  all	
  concerned?





iGEM Sydney	
  Team	
  2015

Elizabeth	
  -­‐ Leader
Molecular	
  biology	
  &	
  

genetics
Ancient	
  History

Performance	
  Studies

Mark	
  – Lab	
  Leader
Biochemistry

Biology



iGEM Sydney	
  Team	
  2015

Gaia
Biochemistry

Molecular	
  biology	
  &	
  
genetics Sandi

Microbiology	
  
Molecular	
  biology	
  &	
  

genetics



iGEM Sydney	
  Team	
  2015

Harry
Engineering
Physics

Mathematics
Mahiar	
  

Biochemistry	
  
Mathematics



Thank	
  YOU	
  


